Direct lithiation of 1-(2-tetrahydrofuryl)-5-fluorouracil (Ftorafur) has been investigated. The treatment of ftorafur with lithium diisopropylamide (LDA) at -70C in ether-hexane, followed by the reaction with various electrophiles afforded the corresponding 6-substituted silicon, germanium and tin derivatives of ftorafur. The results of biological investigation indicate the ability of germanium-modified nucleoside analogues to interfere with transcription and replication processes.
Introduction
The chemistry of nucleosides is a rapidly growing area of research. Nowadays the synthetic analogues of nucleosides are used as antimetabolites in biochemistry and medicine. Examples are antiviral agents such as the nucleoside analogues 3'-azidothymidine possessing anti-HIV activity and acycloguanosine with antiherpes activity, the antitumor agents Ftorafur and 5-fluorouridine, and "antisense-RNA" and "antisense-DNA" used as gene blockers. Recently the lithiation of uracil acyclonucleosides was employed to obtain 6-substituted derivatives (1) (2) (3) . We have investigated the lithiation of another type of nucleoside analogues N-1 tetrahydrofuryl derivatives (4, 5) . An antitumor agent 1-(2-tetrahydrofuryl)-5-fluorouracil (Ftorafur) (6) has been chosen for the introduction of organometallic substituent to C-6 position of uracil.
Experimental
Synthesis of 1-(2-tetrahydrofuryl)-5-fluoro-6-trimethylgermyluracil (111) n-Butyllithium (58.2 ml, 1.25 N in hexane) was added dropwise to a solution of freshly distilled i-Pr2NH (7. 34 g, 0.073 mol) cooled to -10C. After the addition of butyllithium the reaction mixture was stirred for 30 min then cooled to-78C and dissolved in 100 ml of THF. After cooling a solution of ftorafur (3.4 structures were solved by a direct method using program SHELXS (7) . The non-hydrogen atoms were found in a E-map. Initially, the positional parameters and isotropic temperature factors of all non-hydrogen atoms were refined by full-matrix least-squares procedure. At this stage an empirical absorption correction for compound III (program DIFABS) was performed (s). The positions of hydrogen atoms were geometrically generated assuming the appropriate sp 2-or sp3-hybridization for the corresponding atoms. Nonhydrogen atoms were refined in the anisotropic but hydrogens in the isotropic approximations. The final reliability factor R with unit weights was 0.0591 for compound and 0.0440 for compound II1. The highest peak in the final difference map was 0.23 e/A 3 and 0.36 e/A 3 for compounds and III, respectively. 
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gol. 1, No. 1, 1993 Results and Dlscusslon Synthesis, Structure and BiologicalActivity of6-R3Si(Ge, Sn)-Substituted After working up of the reaction mixture the first 6-substituted organosilicon, -germanium and -tin derivatives of uracil have been obtained. 0(4) 0(4) The bond lengths and angles in uracil and tetrahydrofuranyl (THF) rings of compounds and III are in agreement with the values obtained in tetrahydrofuranyluracil (11), 1-(2-tetrahydrofuranyl)- (12, 13) and 1-(5-trifluoromethyl-2-tetrahydrofuranyl)-5-fluorouracils (14) . The glycosyl bond length in the compounds and III is slightly shorter than in structures reported in (11) (12) (13) (14) and trends to the average value of 1.464/, (15 Possibly this is a result of the influence of the bulky substituent in 5-fluorouracil ring at C(6). The voluminous SiMe3 and GeMe3 groups make changes in molecular conformations and also in the bond lengths. Inspection of the bond lengths ('rable 2) indicates that the C(6) Si and C(6) Ge are significantly longer than Si-C and Ge--C bonds with methyl groups carbon. Similar to crystal structures described in (12) (13) (14) 
